burner head was employed (available from Perkin-EImer). Under these conditions solutions containing 100 mg. of hemoglobin per 100 ml. produced an iron absorption signal equivalent to 0.2 absorbance units or higher. This favorable sensitivity range permitted us to work with 100-to 200-fold dilutions of toluene hemolysates or of whole bloods containing 10 to 15 Cm. of hemoglobin per 100 ml. before dilution.
Iron stock standard solutions were made from 99.90% pure iron wire (Allied Chemical, Baker & Adamson, New York, New York). The wire, the surface of which had a high metallic sheen, was polished with lintfree lens paper. Exactly 1.000 Cm. of the iron wire was dissolved in approximately 15 ml. of concentrated hydrochloric acid, and diluted to 1 liter with distilled water. The hydrochloric acid contained approximately 10 ng. per 100 ml. of contaminating iron, an amount entirely negligible in the final dilutions of the stock standard to make working standards ranging from 100 to 600 tig. per 100 ml. The iron content in the distilled water was studied by a modified extraction method 7 and was found to be less than 0.1 /ng. per 100 ml.
Iron Determinations
Direct analysis. Samples of 1.00 or 2.00 ml. of toluene hemolysates or whole blood were pipetted into volumetric flasks and diluted 100-to 200-fold with distilled water. These samples were directly aspirated into the flame. Iron values were obtained by interpolation from a calibration graph derived from aqueous ferric chloride standards. Because of the slight nonlinearity of the working curve, six calibrating solutions were used and the best fitting curve was drawn. Straight interpolation of iron values between analytical points would have given results 1 to 2 % higher than the actual value.
Wei ashing. With the same pipettes as those used for the sample preparation in the direct analysis, identical aliquots of the hemolysates, whole blood, and ferric chloride standards were transferred into 30-ml. Kjeldahl digestion flasks, 1 ml. of perchloric acid was added, and the digestion mixtures were simmered at low heat overnight until they became colorless. The samples were then quantitatively transferred with multiple rinses into volumetric flasks and made up to volume with distilled water. Thus, the final concentrations of iron in the directlydiluted and wet-ashed samples were the same except for a small amount of iron contamination deriving frcm the perchloric acid in the latter samples. This was compensated for by the concurrent ashing of the standards with the addition of perchloric acid. It is of interest to mention here that working standards and hemoglobin solutions to which perchloric acid had been added gave exactly the same iron absorption values as aliquots of the same samples treated by the wet ashing procedure.
BESULTS AND DISCUSSION
If the iron to be analyzed is chemically bound in a protein molecule, an interference with the atomic absorption of iron, when a premix burner is used, might conceivably come from two sources: an effect of the protein on the nebulization of the sample in the spray chamber, and an interference with the atomic activation of iron within the flame, due to slow release of the metals from the organic molecule or to the formation of refractory compounds.
Although such interferences are unlikely to occur with proteinaceous and related substances in the ranges of concentration used, we felt that it was important to study the presence or absence of any such effect. It has been shown previously 5 that binding of the iron by a variety of chelators in aqueous solution has no effect on the atomic absorption.
Three types of experiments were carried out. If hemoglobin interfered with the nebulization of an aqueous sample in the burner, an effect should have been seen not only on the atomic absorption of hemoglobin iron, but also on the atomic absorption of extraneous iron added to hemoglobin solutions. To test for such effects, a recovery study was carried out by adding a constant amount, of hemoglobin to ferric chloride standard solutions. The results of the iron measurements are shown in Table 1 . As is readily apparent, recoveries were within 1 % of the expected values. The results indicated that in the concentration range tested, hemoglobin has no effect upon the atomization of aqueous solutions of ferric iron.
In a second series of experiments hemoglobin solutions were treated by being boiled with various concentrations of hydrochloric, sulfuric, nitric, phosphoric, and perchloric acid; sodium, potassium, or ammonium hydroxide; and 0.5% lanthanum chloride. Iron determinations on treated and untreated samples gave identical results if gross precipitates of hemoglobin or hydroxides were not present. It is of interest to mention that no effect was seen to result from moderate turbidity of the sample.
That the atomic absorption,of iron in an acetylene flame is virtually free of interfering effects from other inorganic constituents has been amply demonstrated in previous work. 1 
Only when the total concentration of inorganic solids in aqueous solutions exceeds 1% are mild matrix effects seen. Reliably accurate iron values can be obtained from the analysis of wet-ashed samples in which organic matter has been destroyed. It is thus possible to study effects of other modes of sample preparation on the atomic absorption of iron by comparison with iron values obtained on wet-ashed samples.
Identical aliquots of six toluene hemolysates were analyzed in duplicate or triplicate by the direct dilution and by the wet-ashing technic as described under "Iron Determinations." The results are shown in Table 2 . The standard deviations 4 of the direct dilution and the wet-ashing technic were 2.1 and 4.8 /xg-of iron per 100 ml., respectively. The means of the means were 26S.3 and 26S.2 M g. of iron per 100 ml. The difference is statistically not significant. The results show that iron analyses on directlydiluted and wet-ashed samples yield identical values, indicating that direct iron analysis of hemoglobin solutions by atomic absorption is valid.
The following deductions can be made from the foregoing experiments. Hemoglobin solutions of approximately 100 mg. per 100 ml. have no recognizable effect on the nebulization of aqueous samples in the spray chamber. Denaturation, acid or alkaline hematin formation, and partial digestion appear to have no influence on the volatilization or atomic activation of hemoglobin iron. Atomic absorption analysis of aqueous dilutions of toluene hemolysates or whole blood gives accurate iron values if simple aqueous ferric chloride standards are used for calibration.
The experimental evidence indicates that wet-ashing of hemoglobin samples for iron analysis by atomic absorption is not necessary. The standard deviation of the direct dilution technic was only 2.1 ng. of iron per 100 ml. and the coefficient of variation was 0.S%. The availability of a fast and accurate method of hemoglobin iron analysis represents an invaluable asset in the standardization of hemogiobinometry. It should be emphasized that such iron analyses require of the light microscopist to the ultrastructural level. It would be more helpful if some of the terminology of light microscopy used for changes occurring with cell injur}', such as cloudy swelling and coagulation necrosis, was related specifically to ultrastructural changes. In the second part of the book, the ultrastructural changes in diseases of the various organ systems are illustrated. There is a brief text describing the general aspects of the diseases to be illustrated for a particular organ system, followed by micrographs. Light micrographs are shown to illustrate the changes at that level and then followed by the electron micrographs. There is variation in the style and quality of each of these chapters dealing with systemic pathology, since each was written by a different author. Skin and sense organs have been omitted. The chapter on the kidney could easily have been expanded to include the ultrastructural changes in lupus erythematosus and eclampsia. Other chapters have some similar omissions. In the section on the cardiovascular system, a careful distinction between intima and basement membrane is not made.
The book is nicely organized, well written, carefully edited, well indexed, and the reproductions of the illustrations are good. The book is recommended for reading by all pathologists who wish to familarize themselves with the ultrastructure of diseased tissue. It should serve this purpose well, without requiring one to spend time reviewing well known gross and light microscopic changes.
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